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(54) PLASMID FOR EXPRESSING SECRETION OF POLYPEPTIDE USABLE IN MOLD AND 
YEAST AND PRODUCTION OF POLYPEPTIDE USING THE SAME 

(57)Abstract: 

PURPOSE: To provide a new plasmid capable of ,^^v-- _ . ^/^iL:^ .. ^ , 

secreting and expressing a useful protein and peptide ^f^tyr^-^} ( 

such as a physiologically active peptide, a hormone or an •^''^^^Nii^^ Si'"'^^ 
enzyme by a mold or a yeast. 

CONSTITUTION: This plasmid has a promoter capable o 
functioning with a mold and a yeast, further a signal and 
a terminator required for the secretion and a DNA 
region, replicable and selectable in Escherichia coli and 
is operable with the mold and yeast, e.g. a plasmid pY4'. 
The exemplified plasmid is constructed according to a 
scheme shown in the figure and a plasmid pLGRSO is 
obtained by ligation of a plasmid pLGGSOO to a 0.63-kb 
Xhol/Ncol fragment derived from a cDNA. A plasmid 
pLGG1 GO, the plasmid pLGGSOO and an about 1 .0-kb 
cDNA fragment are prepared by inserting a mono-and a 
diacy [glycerol lipase gene 2.0-kb Hindlll fragment of 
Penicillium camembertii U-150 strain into a Hindlll site 
of an Escherichia coli vector pUC19. 
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K 

<0^ y J: O^i/r y n —/I. y l^it 
e CD ^ - ^ ^ - ^ - -X? fe 5 II 1 fE«c >^ ^ ^ 
Kc 

PbI @ y h'<Dmmf^ hi.< nf&?^w^ ^ - 

^y^fV'^-i (D^ rj-JT v^/i^ r y ir n — /i. y X— 

JgcioJ;0^N7Sffi^^^r2-Ki-5DNASa^J. 
«i«S:t/^^:^:/^<^M^:=r-Ki-5DNAga^J. T^U 

x>7®§ra- K'r5DNAgB^JcDfpr;}x;^i^-e*>-5»^3l 3 
5fE«<D:/y>^^ Ko 

.ify-<:/^K(Da!i3gfe 

^v^y . ;^-x-^^-</i'^-<-eS>'5it*3S8fE«c<D^y 

-<:/^ K(DMit& 

[If *S 1 0 1 i^:y;^n-^^-t><. • irut'v-:^^ 

8 IE^OtK y -<7^^ KOMitfeo 

[0 0 0 1 1 

7ti?)tCie:.s*DNA^;i-Sr#-r5>^7;^^ k^. -^tt?: 

T*S>5o 

[0 0 0 2] 



(De¥{Ci8:b5HdF. T ^ y KX^aSft^^fllRJc 

^<co@^{;iJ:»9,^SS:S^t-6o 
[0 0 0 3] *4^Si::i3it-5yn^-:J^-§:saseK 

^/U-nr ^ ifjSfe^(0:/n^— (Biotechnolog 
y, 5. 369 (1987)) . y — t-T t3fe<?:>*fe 

ae;r^N^ Kny— iriae^O:/n^— (Biotech 
oology, 7, 596 (1989)) . T ^ i^^)-^^ 

^(or/i^yT-T^^—'^MBl^(oyi2'e—^— (Biote 

chnology. 6. 1419 (1988)) 0#^?ii*dSfe5o L:O^L 
^id^'b^^v'y (Penicillium) m^^(OZfv2^^ 

[0 0 0 4] ^fc. ffiffl-t5^^fl. — o<D:/n^— ^ 

[0 0 0 5] lEfc. mB^:L^&m^m^^xMmm&m 

±^i|^*5fe05>^^^&S<D^/^-^/P-<:y^K. t>L<tl 
^y-<>^^Ko±SS{;i«A'f-'5^i£dSfflv>^tbfcl9. 

[0 0 0 6] LiJ^^L. LTT^-^/l-^y^^ • ^ K 

i3l^(0^/U:3r ^ ^Srffll^ytW (Biotechnolog 
y. 5. 369 (1987). Biotechnology. 5. 713 (1987)) . 

m±t vxt:^-</1'^/i^:^ • Ti7^y . ^m\zL'Z^m'>'^ 

^;vt\.xr:^^;i^^/i^:^ • Tl7^y fi5l50^/^=iT^ 

y'-^^§rfflV^fc0iJ (Biothechnology, 8. 435 (199 
0)) . ^t^iLThy riT^/u-^. y— ir-r. 

LT h y • y — t-rS^co-tnif 

jt-'N^ Kciy— if I ^fflV>fc^J (Biothechnology. 7. 5 
96 (1989)) i)^h^(07^Xh^. JS&St- L/c^l^O*: 

[0 0 0 7] 
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[0 0 0 8] 

ji^ y ^ite^co:^ CI -is J: XJ^^m\^!^>mti: V/ 

[00 0 9] ^mmcomm^mmm.'^y:^ ^ kh. 

[00 10] yTJ^--^-\t. ^.^m^^x^mmz^\^^ 
xmmi-^i,(oxhivm^'rivxi,xi^'fiK M{^m^ 

^ (Mol. Gen. Gent.. 194. 494 (1984)) . y V^rZ-X ■ 
:^^^:^<Di^/U=iTZy"^1&&^ (Agric. Biol. Che 

m.. 50. 957 (1986)) . ]) ^y^:^ - =^-<^ :^(or :^^</y^ 

y-^y^ • >^nr-^'^--^'ag^=' (Agric. Biol. Che 
m.. 54. 1771 (1990)) . ^=^^y3 ^ ^ ^ ti'^^^f^'f' 

^<D^j is J; tj^ v?r v/i-^ y p y >^N*-i?3se^ 

(Gene. 103. 61 (1991)) (^T'n^— ^5^— ^;55^tf btt 
[0 0 11] -<:=^vy • 

[0 0 12] 5>Sk:^[Ci£i.M7iv^ir-^;ut>s ^^Mi^^xm 

[0 0 13] ^tL9-%^-^-\%^ 

v-y - ;^-^>--<;i-^'Yt0^yioJ:t/v^Tv>'Wi:^y 
n -/I. y /<-if 5ie ^- - ^ - ^ d5 ^ (f ^ 

[0 0 14] ^UT. K 



[0 0 15] (D^m^it-^^te^^c^'-Ky-^T^^K^ 

[0 0 16] (2)g6^<^>-Ky^7'^KS:}¥ALfcS(D 

[>^p — 9tm\z.^si:m:ft i/^-rjv- e 6?j<d7K y 

^^)C»SU<^*JKS^^|g^S^S^^5»A$tbrv^5 ;i i:o 
[0 0 17] (3)^y*3J:tJ«v^Tv^>'W^y-fet3-/vy X 

[0018] (4)5>»(-i«^^if*:^^-^/v<Jr e6i?<^>/-Ky 

DNAi^>tco^'&(^fc*!)t;iAxor ^ y®£ga^jt;i* 
^m-^hh^. ^fz. hy s -At e/J:t^coy^^±'yiy 

^5v^^±, ^yioj;t;^v^rv/v^yirn-/vy 

■^cDC*iffi;5^^ 3#@iSj:C^2#@{^L y s-Ar gSB 

[0 0 19] :^^m(Dmm^mmm.yyy>^ h*<omm 

[0 0 2 0] 3ife^cD:/n^-:5?-ioJ:t/3-Ktgi|c. 
*Afe (Proc. Natl. Acad. Sci. U.S.A.. 82. 488 (19 

85)) \zx^m^^j:mmmm^mtL^mAm. y^^^ 

mi^x^m^thi.. DNAmntvx^mi^. mm}i^ 
ht(Dm&'f-tmam^x\ i^mm<o^^i^-fctk.\^ 

pUC19tC}fALr#btb5o 

[0 0 2 1] >^n^-^-i3j:rJ<=i-K®«c. ^-5:^ 

—t^—m^<ODNAm}in. PCRS (Science, 230, 

1350 (1985)) \cx^mi^Ln^^th^mxh^o 

[0 0 2 2] ^^\Z,mm. 3^/1^^ V. 

[0 0 2 3] ( 1 ) m^:^-^ y V<Dmm i^y:^ ^ KpY 
- K-r -5 D N A^K-<^if A) 



(4) 



i^M¥7- 1 2 3 9 8 7 



(2) j^mm^-^m.-yy:^^ h*<omm im^^-^yh 
(4) j^m^i^t^<omm 

[0 0 2 4] (1) y h<Dmm {^y ^ ^ KpY 

pY4 • <JOii^*«!lPS»^gRffi«clf A-f 5o 

[00 2 5] z(Dm^^m\Z'j^^mfiiyi^'r/\-h lthw 

[0 0 2 6] r*XilPCR<7)|^(D:7'^>r-x— <7)y^iF-r V 
y KtSigflc t L < Jl^S^fls:^: ^ - Y^h D 

(7)-r h n i^^\z.m^^'(^y^':^y^ 

[ 0 0 2 7 J ( 2 ) mm^m-mm.yy :^ ^ v<Dmm 
mm.:^±y h<om'smi^-<^ ^ — (onx) 

(1) xmm\^fzmm.iy^y v^m±^^^mh\^<\m 

^m:^^y h^mxi-^o mmmm^^^-n 

a- h^>^;;^yiN— y— '>3 :^(Co-transformation);5^pTBB 

[0 0 2 8] ( 3 ) mn^^-^m.yy ^ ^ v<Dm^m 

^^(O^A 

(2) Tt#P,;^f::?f^Ste^-^^:/7;^^ K^ffli'^T. 
<2i^9IC>;^^i-e^^^S mK.\^ Mol. Gen. Gent.. 218, 9 
9 (1989)) t»L<ll§^S: (WxitfJ. Bacterid. . 153. 
163 (1983)) ^mm^mi-^o 3- hy>';^/1^-y-i^ 

J- (1) xmi^nfc^^:ti'^y h(DD]siAm^i>\^<\^ 

^m.:^-^yh^^i-^yy:^^ h^tmn^my'y:^^ K 

[0 0 2 9] (4) mm^^t^(o^m 



(3) T*#P>iX/c?g^em*^. 
-t?i#«Le6^cO/Ky-<y5"K$:^fi$-fr6o ::<^s^. 

[0 0 3 0] e6«j<o/Ky-<>^^KH. \f^fi^fs:^h<oxh 
[003 1] &.y\^m^m^m\^x. *5iw^i*aaica 

^iS. 3-/^K.^p^y>-:^-xN-^^-- hy- 
XffiftS. (1989)) i;:tAto-cfTo;to 

[0 0 3 2] 

immm] 

Ti^/Vi/y-tD-zvy ^ite^ 2.0-kb HindIII»r 
>t^:^^^®-<r5^:^-~pUCl9 (*ffl^?±K. Gene, 33. 103 
(1985)) OHindIIia5ffi{C}fAL7h>^7>^^ KpLCGlOO. 
pLGG300 {:ztl^myy^^ KH. 2.0-kb HindIII»T>T- 

;^^5^v^lcie:*^^^;l^f A^nrv^s) isjzt/^i.o-kb c 

DNAKFr>ft (Gene, 103. 61 (1991)) ^W^Sftcffl^Nfc^ 

[0 0 3 3] :i(^^y jej:t)^v^r->/i-^y -fen— /i/y 

— -^ae^-io^U^c DNAJ^i, -<^iy]) ' 

U-150» (^^v^y • (Penicillium 
sp.) U-150. PERM P-10452o wCOg«H^t;i-<^v^y 
• lO-^iy^/Vf-^ (Penicillium camembertii) 1 1^ 
^$^fc(Appl. Microbiol. Biotechnol., 34. 720 [19 
91])o ) ^X><i^^<0:^^ (Gene, 103, 61 (1991)) 

[0 0 34] ^■f-r^^^=^>'^'a^?iv^^y^oJ:uJv^r 
i^jvi/ y -fep — /i-y ^itis^^t^iiL/Co pLGG3oo 
^$iJPS»^NcoI. XhoI-eg|$55'55^»L^)'»Jl'&«fe«:1.0%{£ 

0.73-kb XhoI/NcoM>T-;55|^;^^tL7t^4.0-kb Xho 
I/NcoII^;i-^¥ffi- JftMLfCo r.ODNAm>^T-^. cD 
NA**O0.63-kb XhoI/NcolKTM-^^-f i/a i^Up 
LGR80^^#fc (01) o 

(0 0 3 5] >^n^-i5^-i3j:U^3-Kffi«c^.#ifDN 
Af^>tH. pLGR80S:ilS!^L-rPCRi£t;iJ;0iSi|SL 
7t« P C RRlt^(Dtci!b<D±m^y'< -^-t LT. 
M4 • : 5 ' -GmTCCCAGTCACGACGnGTA-3 ' 

T^yy^'T-tl.X. 

Sal : 5 • -GCrrGATCTAAATTGTCGACCCTCnGAATG-3 * 

^-^^^uly^f^yy^DNA^f^m V i^:^:^ ' ^ 
^-^t±m) ^ffiV^T'&^L7to PCRSf&Ji. Gene A 
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[0 0 3 6] 

H2O 63.0 fil 

[lOx] Reaction buffer 10.0 m1 

dNTPs. Mix.. 1.25 mM 16.0 n 1 

±S£7'7-r-^-M4\ 20 mM 5.0 Ml 

T25£>^7^-^— Sal, 20 fiU 5.0 m1 

pLGG300. 2 ng/Ml 0.5 m1 

AmpliTaq^DNA/Ky p^^---^ 0.5 //I 



[0 0 3 7] 94 *t: 0.5 ^ 

55 *C 2.0 5> 

72 ^ 0.5 5> 

::<?5*{+TT*SJt^^501^-f ^/l-tTo/c^. ^P>l;i72^-C 

T^i-ra-r ^-^^-^-hb^^o Rj£?«*i.o%i£Si!^r:^a 

>5rn-::iV>rb. pPMSal$r^§fco 

[0 0 3 81 iSJ^tC^-^:^-^— m^gScOiJ' 
fr o fCo pLGG 1 OO^SJ PI»^DraI ^3 X O^HincI I 

L. — ^-®^'efe5^0.48-kb Dral/HincII 

[0 0 3 91 W\^yt2^^^^}6XtJ^::i-h*m^t^- 

xxMcoRix-^m^. 5>ft?ri^*^i.o%i£iai.sr;^n- 

b BaiDHI/EcoRm>»t^*«l • fSML/Co ^(DlDNAmn 

^mc< mmmmhamnifdxmcoRixpFusai^u^^m 

itlkmVXm±»}4.3~kb EcoRI/BaniHI»r>H-{-^ t2-^>^^ 
pY4'Srt#/c (1^2) , 
[0040] ^iSt?iJ 2 

3^ hpS2(Dmm 

xh^m-sape-mm^^mL. <ik^<D:^m o. Bioi. 

Chem.. 263. 17117-17121 (1988)) t) S ;i 
S:pY4'cO-<^i^y ^J>s • ;^7-^>-</i-5^-i'C>^y ioJ:0?v? 
-^^.-^-oraiiiif A-r^Tt*. PCRi£Srfflv^T^:<^ 

S2-a : 5 ' -ATCCGTCGACTCGCCTGCTGCAGCTGCTGA-3 ' 
S-b : 5 • -AATAGGATCCCTrAATTGCGACATACGCAG-3 ' 



1^-^^i:M) ^ffiVNT-a-^L/Co PCRSJCti. Gene A 
mp™ kit >?-yXV?±K) |^ 

^±^Di^— i^>r^7- (DNAii*si$a) \^x^rr 



[0 0 4 1] 

H2O 62.5 Ml 

[lOx] Reaction buffer 10.0 ul 

dNTPs. Mix., 1.25 mM 16.0 u\ 

±«jt>^7-r-^- S2-a. 20 5.0 n\ 

T^y^-f-^— S-b. 20 mM 5.0 /zl 

Template, 1 ng/^l 1.0 |/1 

AmpliTaq™DNA/-Ky ^ 0.5 //I 



[0 0 4 2] 94 1.0 

45 X: 2.0 ^> 

72 *C 2.0 ^J- 

:ico^f+T-^M^£:^25i^-r^/i-fTo5^c1^. ^^1^72^^-^ 

[0 0 4 3] iik\:iz<DDNAm}ir^mmmmsauisxu^ 

BamHI b . * pY4 ' ^ Plfi^^XhoI i=3 i U^BamHI 

a55>^»*ajSL^^. 5>«S'&i««rl.0%ig:«.«'r;^fn- 
PCR^!^Tfe5l^0.22-kb(^SalI/Bam 
HlKr/T-*? X rjp\4 • 4 3fc<0*^3 . 8-kbCOXhoI/BamHI^>i* ^ » 
^§^;}^fc2o<ODNAl^>H'§r^-Yy-i^3 
0:/^:^^ KpS2'^^#fCo 
[0 0 4 41 Ml-pS2'tc:iott5^/iBJ:t/i^r^>/l-^y 

(i/hv'^-)(^>:^^ Mutan-K (^fSig^tM) ^fflV^fc 

(03) „ 

[0 04 51 3 

:y hpS3(^«^ 

Vt9iK«s:§r 3 - Ki" 5 D N A ^pY4 • y 

'^.A • :^'^>^;V'^-((0^y^XXfi^r->Ji-^V'i^^ — 

S3-a : 5 • -ATCCGAAnCTCGCCTGCTGCAGCTGCTGA-3 ' 

Tmy^^-^-tvx. s-b ^mmm2 kmrnif^'t^ 

:^®^Sc»){C^L. lti|ig^;h.fc^i^0.22-kb(7:»DNA»r>i- 

[0 0 4 61 m^^<oDNAm^^mmmmEcoRiioX 

mamMXmmi^. ^tzpYr ^*JPS»^EcoRI*3i:U^BamH 
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I /BamHI K^iS J: U^Y4 ' S *<D*^3 . 9--kb<OEcoRI /BamHI »r 
4) o 

[0 0 4 71 ^mm4 

if — ^ WSffigt^Sr 3 - K-r 5 D N A SrpY4 ' <^-<^ ^ 

[0 0 4 91 mmm^ 

DNAKr^T-Sri^iib^fco P C RSJ6co^i?)0±SfE:7'7>r 

S5-a : 5 ' -CTACGTCGACGCCACnGCGATTTATTGAG-3 ' 
T«t:/^'<'^-^:Ur. S-b Sr^lfi««J2 irl^filtC'&^S 

;^m^*»)fC>Kb. iiitig^ttfc*^0.13-kb(DDNA^K- 

[0 0 5 01 »:{;i:i<DDNAt^K-i:pY4'?r*JPI^^SalI 

-^m^i*Kll-Wb> PCR^J^Tfe^^O. 13-kb<^SalI/B 
ainHI»T>;*i3 J: TJ^pY4 ' ft *<^S^4 . 7-kbOSalI/BamHlBT>t * 

¥gi-fSMbfCo ^#f5:^tfc2o(ODNAI&T>t&7>r^— 

[0 0 5 1] Mt-pS5'{ciott5^Slfl!:-=t/*5J:0^i^rv' 
iy(D:=i- Ym^(Dm^m^^ (5 • -GT 

m\^X^rt^\ ^y:^^ KpS5§:#:t (1^6) <, 

[00 5 2] ^ife^^J 6 

^iS^J 1 l;ifEic L/C. ^ KpLGG300*5 JlO^pLGGlOO 

[Gene. 103. 61 (1991) ] <om'fy:^% «b2.0-k 

b HindIIIBT>H■;55av^^;liS?:^^6]^;^}f A^tLtv^So 



•=t/ioJ:t/i/TV/Wi/y-&t2— /i.y/<— fe'ite^ti, 
^i^y • JJb-^^^^v^l-^^r J: t)^^91<^:^i* Kene. 10 
3. 61 (1991) ] l::J:i9Si#i-SCtd5pT|g-cjb^o ^ 

KpHphO (-<-y v;!tf---e>'/N-ri^aiS) «rfflv^ 

[0 0 5 3] ^yioJ:U^v^rv/v^y ird-zvy^^'---^ 

r^yK^SSi-CSr^i^DNAKr^tti. pLGG300$:» 
LTPCRi£{Cj:l9li'ieb)^ PCRSl£<^^i?>^^ 

LGP-a : 5 ' -CAAGCTTCCGGGAGTAAAnTTC-3 ' 

LGP-b : 5 • -TGTCGACCTGTGAAGAAAGAGAGACGCAT- 3 ' 

i^— ^?±SS) S:fflV^T-&^Lyto PCRRftn. Gene A 

mp™ kit (/^'-^:/:3^/^-7-v^^>'^>'^±M) m 



[0 0 5 4] 

H2O 62.5 Ml 

[lOx] Reaction buffer 10.0 m1 

dNTPs. Mix.. 1.25 mM 16.0 nl 

±?5K:/7-r-^-LGP-a. 20 //M 5,0 //I 

Tj^^^y-r-^^LGP-b. 20 mM 5.0 Ml 

pLGG300. 2 ng/Ml 1,0 m1 

AmpliTaq™ DNAJJ^y y y--^ 0.5 m1 



[0 0 5 5] 93 ^ 1.0 ^ 

55 1.0 55^ 

72 1.0 ^ 

-cr)^<4^T^S!S^50i^>f ^^WTofc^. $^J;172^-C 
74>Pfl^>^=^^^-bb. SlS?S?:1.0%{g:Sli^.r;trn- 
;=^m^*»J-WL.. le't^i^i^/c^o.6-kbcoDNA^>H^?r 
^•ftSSjLfCo wCODNA^>Hr§:SiJPS»^HindIIIi3 
J:0<SalIT'«tSL. |^C<M»^-C«iSUfcpUC19(c:^ 
t3-^>^^L> pP2$:ltfCo 

[0 0 5 6] ^^k{;l:5^-^^-:5^-^«cS:. ^^^T<r>Xo\^ 
UTpHphOO/N-r^/n-r-f i/:/B/t?;^/lN h^>';^73i^ 
— ^iieT-cDT«Kt-^P--^^l-^o pLGGlOO^rSJffi 
^^Dral ^ X mind I X^mM . ^^ftl^-^^S * 1 . 0%1£ 

^^^0.48-kb DraI/HincIlB»K-S:*ai- fSSStU 

DN A»T;t*C>pHphOOSmalSl5ffiJ-i5' pT6 

[0 0 5 7] '^\z^yi^XXJ^^yriyj\^V^)'^^—J^^)^< 
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ia,^.r;<fci-;^m^*8!){c:^L. ^0.57-kb Hlndlll/Sa 
[0 0 5 8] rcD|il;iL-C^§bH/cpHHl. pHphOid^:^- 

mmh^ k:^^^ b 7 i ^ -COT ^ / mun tw^m. 
[005 9] ^mmmmy^ ^ h*pU(Dmm 

iF-o}fA^^:gl:i-r5fc26. ieATOJ:9t-UTpHl$:et 
^L. pH4^f^ML}to pfll^®JPI»«HindIIIT*^5l 

¥«I-*SML. C<5r>DNA^;t^DNA>^7>'^^>/- 
pUC19(^SiJPS»igSmaIgi5{4{;if-y^ n-r:i:/i/L. pH4^ 
[0 0 6 01 ckd:/^;^^ KH. *^2.2-kb HindIIIIIr>H- 

10 0 6 1] • ^l^:/y ■?-S3fe<^lf— 

K^«lli-5^Je)> pS2. pS3. pS4*5J:U^pS5§r 

5^fb^*:h.*>31.3. 1.4. 2.2. 2.1-kb Hindlll^/T-^^ 
Bl-miSU^o wi^?>coDNA^;1-S^-<::^vy •;<7 
-7:^-<;V5"^ tc^-r5?f^^em-<^ ^-pH40HindIim 
fitC^n-^:/i/U. pSH2. pSH3. pSH4^o J:U^pSH5^t# 
1t (07) , 

10 0 6 2] :iix^pSH2. pSHS. pSH4j^J:I^pSH5?rffiV^ 

[0 0 6 3] '^cr^v^y t^J^ • <^>JIS^«I« 
?K (2X108/ml) 100m l^lOOmlcO^^ 3*1 • -<>^h>' 



hib'^^^/^r- [0.8M NaCU lOmM "J 

(pH6.o) ] \mmL.^^'thzk\^xy)^ Vc» 

Mt^^MabfCa :i(om^Mt^^. 5mg/mi<^7^ v^^^^J^ 

• J^>^if-r^ (Sigma Product number L-2265. V^"^ 

ttSt) ^^ti:f^h:fy:!^hit^<^yyr-\mmv. 30 
'C-e2^PBllit 9®. ;^7;^:7^7bi5^— 3G2T5igL. 
6?«§:2000rpm. b^(Om'b^m\mL. 'fxiy^yT.V 

WL [1.2M y/V-bTh— 50mM CaClz. lOmM h y 
^»J?g (pH7.5) ] t;:i^^L. 2000rpjD. 5 55^0i^^^5>^ 

2 X loVml ^ * 5 J: 9 y >'Vlf h 

[0 0 6 4] mc-fxi V-fyy^ h^?g50//lt^. 4Ml<7)p 
Hl^^g (1 Mg/Ml) X 6.75//lcOPEG^ [50% PEG400 
0. SOrnJH CaCl2. lOmM h y ;^igK*SSf*S^ (pH7.5) ] ^ 
7K±t-305>^gU. 0.5mlOPEG^^AD;t 

il-g-b. $^{;:i.0mioy7i-e h— yi-^^AD;tigi^L 

fZo Z,<Dm/^WL'miL\^. 17ml<^1.5%r;«/n— 
tfPDS [0.25% i^'m.^^ 0.25% 1.2M V 

/K 2.4% b • f^:^ Vu^y. . >^'d>^ 

(Difco?±M) ] ;&-p>*5>^i— h±(^«c'^. 

J648'C IC^ta LTiS V ^^0 . 7%r o S:^ tfPDS 3 . 0 

ml^^#\ ^l-g-^^^b^iirfc, 30*tT-24^rBlScSS. 61 
SMg/mK^-^^Wr^^n-^-r v-^^B (i^^-^ftm . 0.7%r 
;<fn— >^^^t^PDS S.Oml^fiSL, 30*C-e4 PPflJ*B 

0.5%a^^^^;^. 0,3% NaNOs, 0.1% K2HPO4. 0.05% 
KCl, 0.05% MgS04-7H 2O. 0.003% CuS04-5H 2O. 0.001% 
FeS04 • 1 2H 2 0) iC^ffi L. SO'C T^G 0 mM t 0 % 

[0 0 6 5] mhti±mmm\^o\f^x. ^-^^m^ — ^ 

V\ -tnmpSH2. pSH3. pSM^XX^pSm^m^i^^(D 
^"'bStif— <V:^±]SttOS;!)^o^ttSH2-9. SH3-2. 
SH4-5. S)\5-3i§mm<0^:^y^^:y'yx^v'^>^^<DmM^ 

^-r (0 8) „ 

[0 0 6 6] 1^. c:iTH-i»ti. mmmi^^^^-pM 

^^tlti:\f^t\ SH2-9. SH3-2. SH4-5i3 J:U^SH5-3ia 
[0 0 6 7] zrihn^^-iy]) '>J>> ' tf^>-<Jl^^y( 



(8) 



1 2 3 9 8 7 



[0 0 6 8] Se4-5(:i. "e/^Xrji^riy/l-^V^^ — 

[0 0 6 9] SH5-3ti. ^yiSiU^v^^Tv'yVi/y 

1 ^Sd^^ic^ U/c^]8ig :3 - K-r^ D N ACDTSI 

[0 0 7 01 SH4-5*5j:U^H5-3tO**?Kl3ij:H, ^^X-? 

n^46i3 i; U^43kDa CO y n ir ^ $ ;h.T ^ o T V ^ 

[00 7 1] mMm 7 

5fe-f. SH4-5«5*«?£200nil* (4#r?^ 5^4-335833) (0;^& 
t;itt§v ^ C M-t/P n — ;^ :^ y ^ffl V ^fc^ v-^^^ n ■x' 

f^tt^fiSr (i|#B8BS63-i 85997) o:^St;it*v^H 
fc (09) „ 

if— <v':^t;:S*i-Slt®ttS:»J^L:/t (010) « 
[0 0 7 31 ^ojg*. masi?->'y>'^<^l5i^®ttH5^^ 

[0 0 7 4] mmm s 

Oyv:^^. KpN3<0«il 

r;<-</W^/l-^ • ;^y-^tC^i-5JgMe»-<i5^:J^-pSTA 

14 [Mol. Gen. Genet., 218. 99-104 (1989) ] 

(OX 0 LpNS^f-^MLirCo pSTAHSrftiJPSfi^^Hindl 



^•«5iL;/ho :iODNA»r>T*SrDNAy7>'^>'i/ 

N3^^§/c (1^11) o 

[0 0 7 51 ®1f^V::iVT-:^^ ' -<Ui/y -t'S^cOif- 
^v'^-CDT J^^-^yW^^/l^^^ • ;^y-^"C(o^a 

1.0%{g:S!.Sr;«/n-y^m^ScSb{cttL. if — ^v'^^M^ 
5/ h"C*>S*^J2.2-kb HindIII»fK-Sr*fS • «Mb 

/Co rcoDNA^>t^r>^-<>'w^/i';^ • ^y-^t-^-f5 

L. pSN4Sr^#:fe: (1^12) o 

[0 0 7 61 ^5fcl-^OpSN4*fflV^r. r-x-<>^l.^;u;?^ . 
;^yi^A01.1^ (Mol. Gen. Genet. .218. 99-104 (198 
9)) r>^/i^y^h<Dyjm (MoI. Gen. Genet.. 218. 

99-104 (1989)) \cmcxmwm»:Vti. mm.i»m^± 
^vx^fcjfmmi^mom (sn4-i-sn4-io) st^v^* 

Mzif^y^ ' Tyyi.. ^ri^tl\OOml(DiZH,m^^ (3 

0.5%»®^^^x 0.3% NaN03. 0.1% K2HPO4. 
0.05% KCK 0.05% MgS04-7H 2O. 0.003% CuS04-5H 2O. 0. 
001% FeS04-12H 2O) \Z.mm\.. 30X:'CABm&t 

[0 0 7 71 ^<o'^^^ mmmi^in-f-^^^^tmctii 
m^^xxj^^'f'm^^om&w<oi^mf^n.hti. if--< 

i^>±mmn. miyM^MW (SN4-3) -c^3 mg/l-C^ 
[0 0 7 81 ^M&l 9 

if/i.=r • -<i^i5^y •:^**<^if — si^>^(7)a&^if 

^m:/^;^^ K^«^-r5)t*. mmm^xm^titips 

4SrHRg»«indIII-C^S^. 5W»S'a^iK$:1.0%{£gt,^ 
r;^^n-;^l:^*®)^-»b. if — <v/>'^m:^i? :y 
fc^^2.2-kb HindllH^K-^^gt-mStU/Co :i<ODN 
ABT>T-Sri^iy;^?ti"^-f • -fe utr->^{c*f1-Sfl^RC 

pLl (Biosci. Biotech. Biochem. . 56, 315- 
319 (1992)) (DUndmmiLlZii!^ pSL4 

(igii3) ^mtc^ 

[0 0 7 91 0:t-::tOpSL4 Srfflt^r. '^>y:iJi2-^^± 
• irl/t'v/^SHY2 (ATCC 44770) Sr. i^P^cD::^^ 
(J. Bacterol.. 153. 163-168 (1983)) ■CJf^Kte^L 

T iy :^ L> 20 mg/mKO l> ^ 20 mg/mlO h y h ^ 

T^^s 20 mg/ml(Ot ;^^i/^^§:'atP*^J^i0^ (2% ^/l^ 
n — 0.67% Yeast Nitrogenn Base w/o amino acid 
(Difco)) 50 ml \Z.^nU 30*C-e24^Ps^St 
tZo 'il^htltiBmm ml^. 0.003%OCuS04-5H 20§:^tf 



(9) 



4#M¥7- 1 2 3 9 8 7 



YPGalitJfe (2% :^y^ h-^. n \%m 

mhfhtL^mm^^*h^m\^^i^^'^^\^. ^^^^ 
[0 0 8 0] ^(om^. m^^^mm^\^-^--<'y^^ tm 

[0 0 8 1 1 
[0 0 8 2] 



m\ \ y^;^^ KpLGR80<o«^^|iSSr^i-o 
[0 2] yy;^^ KpY4'Olg^^Ki^^-fo 
3 ] >^ ^ KpS20«^^IiS^^-t"o 
[1141 -fy:^^ KpS3C>1tll^liS^^-fo 
[0 5] y 7 ;^ ^ KpS40««^|iSSr^i-o 
[116] T'y;^^ KpSScoPH^HS^^i-o 
[117] 7^7;^^ KpSH2. pSH3. pSH4*i5i:U^pSH5<0$iJKB 

[0 8] ^W&'S!&Si.^<o^ — iv^^-^jgti^^-To 
[0 9] y av't^-:^:/ Mf— ^v':/<DSDS/Ky yyi- 

[010] y a vtf-^i^ Mf-^i^:/o^^aiF — ^v' 

[01 1] y^;^^ KpN30«^^Il|I^^"ro 
[012] ^y:^% KpSN4c^ftiJRSS^^ife0*^i"o 
[013] y^;^^ KpSL4OSiJPI»*Jfi0S:^i-o 



[01] 11^2] 




(10) 



7-123987 



[@3] 



107] 



J PCR 




B :BanHI 
H :Hiodin 
S :Sal I 
t :Xho I 



•J trails^ . tttt»Ke«3^ 






B iBanH I 

E :BcoiEI 

H :HiDdin 

S :Sal I 



[134] 



II 0] 



] PCR 





BamHl/EcoRI f>artial 



B :Baii{I 
B iScoRI 
H lUindlD 



y ifi&F- • -^o =£ - * - 



100 



50 



10 



so 9 



O Native sapsein 

9 SecoKbU&flt aapdcJD 



0.05 0.1 0.5 1.0 

Sapecio a*oun( < jis/Aasar ) 



#M¥7- 12 3 9 8 7 



[13 5] 




[@6] 




H 



[@1 1] 



X 




S :Sai I 

y/^'-^E^- 



(12) 



#IB¥7- 1 2 3 9 8 7 



MW (kDa) 




— 39kDa 
(MDGL) 








I 


2 55*SiSi^"-«>:^ 


u — 




2 








3 




u — 




4 




u — 




5 : 




u — 




6 : 





B :BaiHI 
N :Hiiid]Q 
S :Sal I 

I*-'«tf3?74'Jl.4rii*D-;|, 



1^9] 



1 



2 



MW (kDa) 

43. O-H. 
29.0-^ 

IB. 4-^ 
14. 3-- 

B. 2- 
3. 0- 



^ - ^ 2 : )te S po 



[^S^«:e 1 1 

{miE^mK^^\ 0 0 5 7 



[0 0 5 7J 3EJ-^/*3j:U?i^r'>/i^:/!^-fcn— /i.y^< 



(13) 



1*M¥7- 1 2 3 9 8 7 



PSK^H i n d 1 1 I ioi:t/s a 1 I ^im.^^ 

0. 57-kb H i n d I I I/S a 1 I»r>i-§r^g| 
•WML. C<ODNA»T>T-?:raC<fflK»^H i n d I 
I IJ:C/Sa 1 IT*Of3®L;tpT6(Ci5^n-->^irL. 
P H 1 ^#7to 

m^nm^^^\ 0 0 64 

[0 0 6 4] h:/^:^ hS*K5 0 ^ H-. 4 ^ 

1 CODNA^?^ (lMg//xl), 6. 75//l(DPE 
: 5 0%PEG4 0 0 0, 5 0 mM CaC 

12.1 OmMhy ;^jSK®ar?K (pH7. 5) ] 

?fiES:;SD;tS'a^L. $b{;:i. Om 1 oy/Hf /P^fg^ 
5r;!lDxS;'g^L7to -(DiS-g^^gES 0 0 M 1 §:> 17mlO 

1. 5%r;y'n-;;^$:^|>PDS [0. 

0. 2 5%^/;^-U'-r 1. 2My>'Vt* y'P, 2. 
4%/-Kx h • hn— >^ . :7a;5^ (d i f c o?± 

m ] ;(^^^*S>^w- h±(c«-^. $?>fcif^«?>4 8^(;i 
«MLTiei^fcO. 7%r;ifn— >^^-g-ifPDS 3. 
0ml ji^-g-mHit^iir/Co 3 0*C-C2 4^FH^*5t 

g^. 6 13// g/m 1 (D^Wi/n-^^fi^i^B i^y^f^ 
^±iS) . 0. 7%r;;??'n— ^^^^tfPDS 3. 0ml 

fc=in^-l 0tt^7^i^'i^tCtV>5^ • T:xyL. ^;h. 
^i^l 0 Om 1 <D;^a:ffil#* (3%;^s:tt. 0. 5%» 
^:n:^;^^ 0. 3% NaNOa. 0. 1% K2HP 
O4 . 0. 05% KG K 0. 05% ]VIgS04 • 
7H2 O, 0. 00 3%CuSO4 •5H2O, 0. 0 

0 1% F e SO4 • 1 2H2 o) {cjgab. 3 ot:-e 

[^gS«jE3] 

[ffiiE^*3Sg:^] 0 0 7 9 



[0 0 7 9] ^tCwOpSL4§rfflV^T. 1^y;^7^-^-< 
-t-X • -feUtfv'niSHY2 (ATCC 4 4 7 70) 
^Ts (J. Bacterol. , 153, 

163-168 (1983)) 'X^WM^^X.tz.. 

2 Om g/m 1 O'^y v^/l', 2 0 m g /m 1 <D h y h 

yr^y, 2 Omg/m ic7:)t;<^v?:/S:^?>a/jN:®Jte 

( 2 %>//l^:3 — 0.67 % Y east Nitro 
genn Base w/ o amino acid 
(D i f c o) ) 5 0ml til^SL, 3 0*C"t?2 4 ^Fh^ 
Si: p^^LfCo #bi^fci#^«lm 1 0. 0 0 3 
%0CuS04 • 5H2 O^^tpYPGa ligjfe (2% 
-^y^V—:^. 2%;Ky^yf>', l%»S:iii^;^) 5 
Omn;i^aL. 3 0'C'e4 S^FbIS^ 9i&#L. 

«rPS^5iiM (i^/wf^^y — c 3 LGc. 0*^:y/if 

[#MttiE4l 

(ig 1 1 :/7 ^ ^ K p L G r 8 0 (om^mm^Tx^'to 

[0 2 1 y^y>^^KpY4* <7)«^^IS^^-to 
[1^31 >^y;^^KpS2 (OW^^Hi^r^i-o 
[0 4 1 :/y ;^ ^ K p s 3 c7)«^^Ii|g*^'to 

[0 51 -fyy^^YvSA op^^m^^-r, 

[06 1 :7^^ >^ ^ K p s 5 o«il^PiSr^-to 

[07] >^y;^^KpSH2. pSH3. pSH4io^ 

r/p s H 5 cofflpi^^jfe^^^i-, 
[0 8 ] #aff^®em«:<^if-:r>->^^Mtt*^i-o 
[09] y 3>^if':^^^Mf— ^v->^osDS7Kyr:J^y 

[010] y =^:/t^•:^:^hif--<v'>co^^^if — 

[01 1] ^yy^^ KpN3C0«^^|i|i^:^-t-o 

[01 2] ^7;^^ KpSN4O$lJPI^^ifi0^^i-, 

[0 1 3 1 y y ;^ ^ K p s L 4 (ommm^m^^^o 



(5i)int.ci,6 wmm.^ ;Trtsii#^ f i m^^TvMm 

(c 1 2 p 21/02 

C 1 2 R 1:80) 
(CI 2 P 21/02 
C 1 2R 1:865) 



